Rat pancreas adenylate cyclase. III. Its role in pancreatic secretion assessed by means of choleara toxin.
1. The role of adenylate cyclase in rat pancreas is further investigated by means of cholera toxin, which is known to activate the enzyme in several tissues. 2. Cholera toxin activates rat pancreatic adenylate cyclase in vitro upon preincubation of tissue slices with the toxin for more than 30 min, but not when it is merely present during the enzyme assay. The maximal effect is reached after 90 min pre-incubation. The half-maximally activating concentration is 3.5 mu-g/ml upon pre-incubation for 90 min. 3. After pre-treatment of pancreatic tissue slices with 2 mu-g/ml cholera toxin, further stimulation of adenylate cyclase activity can be obtained by adding pancreozymin-C-octapeptide, secretin, or fluoride to the assay medium, but the final activity with maximally effective concentrations of the hormones is not higher, and with fluoride even less, than that without the toxin pre-treatment. 4. The in vivo effects of the two hormones and of cholera toxin have been studied after cannulation of the pancreas. Pancreozymin-C-octapeptide (intravenously) markedly stimulates both flow rate and rate of protein secretion. Synthetic secretin (intravenously), in addition to its expected effect on flow rate, slightly stimulates protein secretion, which is not due to a wash-out effect. Cholera toxin, topically applied to the cannulated rat pancreas, causes a steady increase of the flow rate after a delay of 20--30 min. The rate of protein secretion is not affected or slightly decreased by the toxin. Pancreozymin-C-octapeptide, given intravenously 1 h after cholera toxin application, causes the same increase in flow rate and rate of protein secretion as would be expected without cholera toxin treatment. 5. The sodium and potassium levels in the pancreatic fluid after administration of secretin or cholera toxin do not change, while the chloride level decreases in both cases. 6. These observations indicate that the rat pancreas adenylate cyclase activity is a rate-limiting factor in the regulation of water and electrolyte secretion. A possible auxiliary role in the regulation of enzyme secretion cannot yet be excluded.